During revisionary work directed toward preparation of an account of Melaleuca L. and its closer allies for Flora of Australia, the delimitation of Callistemon R. Brown from Melaleuca was considered. The conclusion was reached that Callistemon was insufficiently distinct from Melaleuca for it to be maintained at generic rank and those species for which there was no valid name yet available in Melaleuca were formally transferred to that genus (Craven, 2006) . Several undescribed taxa were identified in the course of the work and are newly described below. The recently described C. wimmerensis Marriott & G. W. Carr ) is transferred to Melaleuca.
The Callistemon group of Melaleuca is taxonomically challenging. Having studied, and considered at length, much herbarium material over the previous 10 years, supplemented with field observations, it is my belief that morphological studies alone will not permit a satisfactory taxonomy to be established. James (1958) concluded on the basis of detailed investigations into micro-and megasporogenesis that Callistemon contained both sexual and apomictic species. The sexual species he studied was M. citrina (Curtis) Dumont de Courset (as Callistemon citrinus (Curtis) Skeels), which is diploid with 2n 5 22 and thus typical of most other species of Myrtaceae, and the apomictic species he considered was M. linearis Schrader & J. C. Wendland (as the C. rigidus-C. linearis-C. pinifolius complex). James (1958) noted reports that indicated some populations of M. linearis may be diploid, and reported from his own observations 2n counts of 33 and 44 for this species. It seems, therefore, that a single species of this complex may contain populations that are diploid, triploid, or tetraploid. Contemporary molecular techniques permit the rapid screening of large numbers of individuals and will be of benefit in further studies of the breeding systems of this part of the genus. Detailed understanding of these breeding systems, of both the more variable and widespread (e.g., M. citrina and M. pallida (Bonpland) Craven) and the localized, relatively invariant species (e.g., M. serpentina Craven), is an imperative before a lasting, stable taxonomy can be achieved. The inclusion of putative hybrid entities such as C. forresterae Molyneux, C. genofluvialis Molyneux, C. kenmorrisonii Molyneux, and others, together with the putative parental species M. citrina and M. subulata (Cheel) Craven (utilizing the relevant local populations of the latter two species), in molecular investigations will be necessary before their biological and taxonomic status can be determined. It has been reported that at least some of the putative hybrids produce uniform progeny (Molyneux, 1994 (Molyneux, , 1997 . Genetic mechanisms, perhaps apomixis, may result in stabilization of hybrids that can persist in suitable ecotones. Shrub 1-6 m tall; bark papery or approaching fibrous, hard, gray; branchlets glabrescent, sericeouslanuginulous. Leaves alternate, 42-102 3 6-28 mm, 3.5-113 as long as wide; blade sericeous to sericeous-pubescent, glabrescent, narrowly elliptic, narrowly ovate, elliptic, or rarely narrowly obovate, in transverse section transversely linear or 6 oblunate, base attenuate to narrowly attenuate, apex acute or shortly acuminate, primary veins pinnate, 15 to 31 on each side of the midrib, the oil glands dense to sparse, glands distinct or obscure, often only in the proximal region or along the midrib, when distributed throughout the blade more numerous in the proximal region. Inflorescences spicate, pseudoterminal and sometimes also upper axillary or interstitial, with 10 to 50 monads, 30-45 mm wide; hypanthium glabrescent, 2.9-3.9 mm; calyx lobes abaxially hairy (usually with cilia on the margin only), 1.2-1.6 mm, scarious in a marginal band 0.4-0.5 mm wide or herbaceous to the margin; petals deciduous, 3.4-5.4 mm; stamens free, 35 to 53 per flower; filaments red or reddish pink, 16-17 mm; anthers yellow; style 17-24 mm; ovules ca. 100 to 200 per locule. Fruit 4-5.2 mm, calyx lobes deciduous; inner distal wall of staminophore without reflexed, free, antesepalous, triangular processes; seed with obvolute cotyledons.
TAXONOMIC TREATMENT
Distribution, ecology, and phenology. In Australia, this species occurs in the Bowen-Bundaberg District and adjacent islands of Queensland. It has been recorded to occur in shrubland, rainforest margins, shrubby low open forest, the edge of riverine rainforest, Lophostemon Schott scrub, cliff tops, a creek bed with small boulders, a rocky hillside beside creek above mangrove, shrub community at base of rock face, windswept heathland, and on rhyolite, granite, trachyte, and brown stony soil. The species flowers from March to September.
IUCN Red List category. Melaleuca hemisticta can be regarded as of Least Concern (LC) according to the IUCN Red List categories and criteria (IUCN, 2001) as it is a widespread species.
Etymology. The specific epithet is derived from the Greek, ''hemi-,'' meaning ''half,'' and ''stictos,'' meaning ''spotted,'' in reference to the distribution of the oil glands within the leaf lamina.
Notes. The species is given the unpublished specific epithet coined by S. T. Blake and described as new in preference to raising Callistemon salignus var. roseus to specific rank, because the epithet roseus is not diagnostic for the Callistemon group. The relative distribution of leaf oil glands, i.e., being only or more numerous in the proximal third of the blade, is diagnostic for this species and the epithet hemisticta reflects this.
Melaleuca hemisticta resembles M. citrina, but M. citrina differs in having papery bark on the main stems (vs. fissured and hard in M. hemisticta), branchlet indumentum that is velutinulous or sericeous-pubescent (vs. sericeous-lanuginulous in M. hemisticta), uniformly distributed oil glands in the leaf blades (vs. oil glands often only in the proximal region or along midrib in M. hemisticta), and purple to dark reddish anthers (vs. yellow anthers in M. hemisticta). Paratypes Etymology. The specific epithet honors Michael Lazarides (1928-), whose collections of plants made over four decades during CSIRO's northern Australian land resources surveys have contributed significantly to our knowledge of the flora of the region.
Notes. Melaleuca lazaridis apparently is related to M. citrina and M. hemisticta and is distinguished from them by the following combinations of character states: M. lazaridis: bark of main stems fibrous, branchlet indumentum lanuginulous or sericeous-pubescent, oil glands equally distributed across the leaf blade and equally distinguishable on each surface of the leaf, inflorescence up to 60 mm wide, hypanthium sericeous, calyx lobes free, anthers yellow, and cotyledons about half as long as the embryo. The corresponding states in M. citrina are: bark papery, branchlet indumentum velutinulous or sericeous-pubescent, oil glands equally distributed across the leaf blade and equally distinguishable on each surface of the leaf, inflorescence up to 70 mm wide, hypanthium sericeous-pubescent, calyx lobes free or connate at the base, anthers purple to dark red, and cotyledons about one third as long as the embryo; and in M. hemisticta: bark fissured and hard, branchlet indumentum sericeous-lanuginulous, oil glands not equally distributed across the leaf blade (see above) and more visible on the abaxial surface of the blade than on the adaxial surface, inflorescence up to 45 mm wide, hypanthium sericeous-pubescent, calyx lobes connate at the base, anthers yellow, and cotyledons about half to one third as long as the embryo. A Melaleuca citrina (Curtis) Dumont de Courset ramulis sericeis, hypanthio breviore (3.3-3.5 mm longo), staminibus brevioribus (9.5-14 mm longis) et cotyledonibus concavoconvexis differt.
Shrub to 5 m tall; bark subpapery, medium soft, flaking or peeling; branchlets glabrescent, sericeous. Leaves alternate, 35-55 3 3.5-5 mm, 8.8-12.53 as long as wide; blade sericeous, glabrescent, narrowly elliptic to narrowly obovate, in transverse section transversely linear (and usually thickened at the margin and midrib), base narrowly cuneate, apex narrowly acute to narrowly acuminate, primary veins pinnate, ca. 15 to 24 on each side of the midrib, oil glands moderately dense, distributed throughout the lamina, distinct or obscure. Inflorescences spicate, pseudoterminal, with 25 to 60 monads, 30-40 mm wide; hypanthium hairy, 3.3-3.5 mm; calyx lobes abaxially glabrescent, 1.7-2 mm, scarious in a marginal band ca. 0.5-0.7 mm wide; petals deciduous, 3.3-3.7 mm; stamens free, ca. 45 to 50 per flower; filaments magenta-pink, 9.5-14 mm; anthers dark red; style 17-19 mm; ovules numerous. Fruit ca. 6 mm, calyx lobes deciduous; inner distal wall of staminophore without reflexed, free antesepalous triangular processes; seed with concavo-convex cotyledons. Shrub or tree 2.5-4 m tall; bark fibrous; branchlets glabrescent, sericeous. Leaves alternate, 37-92 3 2.5-9 mm, 9.5-153 as long as wide, petiolate; blade sericeous, glabrescent, very narrowly elliptic, to narrowly ovate or narrowly elliptic, in transverse section transversely linear or sublunate, base very narrowly attenuate or narrowly cuneate, apex acute or shortly acuminate, primary veins pinnate, 18 to 27 on each side of the midrib, oil glands dense or moderately scattered, distinct. Inflorescences spicate, pseudoterminal or interstitial, with 10 to 40 monads, 30-45 mm wide; hypanthium glabrous or hairy, 3-3.4 mm; calyx lobes abaxially hairy or glabrescent, 1-1.3 mm, scarious in a marginal band ca. 0.3 mm wide or herbaceous to the margin; petals deciduous, 3.1-4.7 mm; stamens free, 40 to 58 per flower; filaments red, 14-17 mm; anthers yellow; style 12-20 mm; ovules ca. 200 per locule. Fruit 3.4-4.9 mm, calyx lobes deciduous; inner distal wall of staminophore without reflexed, free antesepalous triangular processes; seed with obvolute cotyledons.
Distribution, ecology, and phenology. In Australia, Melaleuca montis-zamiae occurs in the Springsure District of Queensland, where it has been collected in riparian scrub, on a cliff top, and along an ephemeral watercourse. It flowers in August and September.
IUCN Red List category. According to IUCN Red List criteria (IUCN, 2001) , the category Vulnerable (VU) is appropriate for Melaleuca montis-zamiae, because it is restricted to the Mt. Zamia region of Queensland. Further research is required to determine if the species occurs elsewhere in the Springsure area.
Etymology. The specific epithet is derived from the locality Mt. Zamia (from the Latin ''mons,'' meaning ''mountain,'' and Zamia, a genus of plant).
Notes. This species is distinguished from Melaleuca citrina in the following character states: bark texture (fibrous in M. montis-zamiae vs. papery in M. citrina), branchlet indumentum (sericeous in M. montis-zamiae vs. velutinous or sericeous-pubescent with sparse over-topping velutinous hairs in M. citrina), inflorescence rachis indumentum (sericeous or sericeous-pubescent in M. montis-zamiae vs. Distribution, ecology, and phenology. In Australia, Melaleuca phratra occurs in the Injune and Texas districts of Queensland, where it has been recorded as occurring in shrubland on creek banks and on limestone. The species flowers from November to February.
IUCN Red List category. According to IUCN Red
List criteria (IUCN, 2001) , the category Data Deficient (DD) is appropriate for Melaleuca phratra, because, despite its occurrence across a relatively wide area, the size and conservation status of the several populations are unknown. It may be that the category Vulnerable (VU) would be more appropriate.
Etymology. The specific epithet refers to the group of species in southeastern Queensland and northeastern New South Wales that putatively are closely related to Melaleuca paludicola Craven, i.e., M. phratra, M. quercina Craven, and M. sabrina Craven (from the Greek, ''phratra,'' meaning ''clan'' or ''brotherhood'').
Notes. Melaleuca phratra, M. quercina, and M. sabrina appear to be very closely related to M. paludicola, a widespread species that occurs in South Australia, Victoria, New South Wales, and the extreme south of Queensland. The four species can be distinguished by the respective combinations of character states listed in Shrub or tree 1.5-3.5 m tall; bark papery, compact, dark gray; branchlets glabrescent, sericeous or sericeous-pubescent (and then with a sparse layer of long hairs overlying a dense layer of shorter hairs). Leaves alternate, 29-84 3 8-24 mm, 3-4.53 as long as wide; blade sericeous or sericeous-pubescent, glabrescent, narrowly elliptic, narrowly obovate, or elliptic, in transverse section transversely linear, base attenuate to narrowly attenuate, apex obtusely shortly acuminate, shortly acuminate, or acute, primary veins pinnate, 15 to 28 on each side of the midrib, oil glands sparse, obscure. Inflorescences spicate, interstitial, with 20 to 50 monads, 40-60 mm wide; hypanthium hairy or rarely glabrous, 2.2-3.6 mm; calyx lobes abaxially hairy (sometimes with cilia on the margin only), 1-2.3 mm, scarious in a marginal band 0.2-0.4 mm wide or herbaceous to the margin; petals deciduous, 2.8-6.3 mm; stamens free, 35 to 42 per flower; filaments red or pink, 15-24 mm; anthers yellow; style 16-32 mm; ovules ca. 120 to 160 per locule. Fruit 3.8-5 mm, calyx lobes weathering away; inner distal wall of staminophore with reflexed, free (IUCN, 2001) , the category Vulnerable (VU) is appropriate for Melaleuca pyramidalis, because presently it is known from few localities and some of these are elevated sites that in the future could be subject to changed land use (e.g., building developments), whereas at present they effectively are undisturbed.
Etymology. The specific epithet is derived from the locality, Walshs Pyramid.
Notes. Melaleuca pyramidalis putatively is closely related to M. citrina, and the two species can be distinguished by the following character states: leaf oil glands (obscure in M. pyramidalis vs. distinctly visible in M. citrina), hypanthium indumentum (sericeous in M. pyramidalis vs. sericeous-pubescent in M. citrina), hypanthium length (2.2-3.6 mm in M. pyramidalis vs. 3.8-5.4 in M. citrina), anther color (yellow in M. pyramidalis vs. purple to dark red in M. citrina), and cotyledon length (ca. 1/2 as long as the embryo in M. pyramidalis vs. ca. 1/3 as long as the embryo in M. citrina). Paratypes Tree 6-10 m tall; bark corky, dark; branchlets glabrescent, lanuginous. Leaves alternate, 23-74 3 3.5-12 mm, 4.7-93 as long as wide; blade sericeous, glabrescent, narrowly elliptic or elliptic, in transverse section transversely linear, sublunate, or obsublunate, base narrowly attenuate, apex shortly acuminate or acute, primary veins pinnate, 11 to 20 on each side of the midrib. Inflorescences spicate, interstitial or pseudoterminal, with 15 to 40 monads, 25-30 mm wide; hypanthium glabrescent or glabrous, 2.5-3.2 mm; calyx lobes abaxially hairy (sometimes with cilia on the margin only), 1-1.3 mm, herbaceous to the margin; petals deciduous, 3.1-4.4 mm; stamens free, 70 to 94 per flower; filaments pink, cream, or pale yellow, 10-14 mm; anthers yellow; style 12-13 mm; ovules ca. 110 to 150 per locule. Fruit 3-5.3 mm, calyx lobes deciduous; inner distal wall of staminophore without reflexed, free antesepalous triangular processes; seed with obvolute cotyledons.
Distribution, ecology, and phenology. Melaleuca quercina occurs in the Dalby-Oakey District of Queensland, Australia. There, it grows along the flats and banks of creeks and rivers, on blackish brown clay. It has been collected in flower in October, December, and February.
IUCN Red List category. According to IUCN Red List criteria (IUCN, 2001) , the category Data Deficient (DD) is applicable to Melaleuca quercina. Presently it is known only from the Oakey Creek and Clifton areas of Queensland, and both of these are in agricultural country. With further field investigations, the category Near Threatened (NT) may be more appropriate.
Etymology. The specific epithet is derived from Quercus L. (oak) in reference to the locality Oakey Creek. It is noted that the term ''oak'' in Australia commonly, but not exclusively, is applied to plants of the genus Casuarina L. (In the common names of Casuarina species, the term apparently is to be spelled ''-oke'' as in buloke.)
Notes. The differences between this species and its putative relatives, Melaleuca paludicola, M. phratra, and M. sabrina, are given in Table 1 . Shrub or tree 1-4 m tall; bark fibrous; branchlets glabrescent, pubescent. Leaves alternate, 10-59 3 1-3.5 mm, 8-273 as long as wide; blade pubescent to sericeous-pubescent, glabrescent, narrowly elliptic, narrowly obovate, linear-elliptic, or linearobovate, in transverse section transversely linear, sublunate, or suboblunate, base narrowly attenuate, narrowly cuneate, or parallel (blade width equals petiole width), apex shortly acuminate or acute, primary veins pinnate, 9 to 17 on each side of the midrib. Inflorescences spicate, interstitial or pseudoterminal, with 5 to 25 monads, 30-50 mm wide; hypanthium hairy, 2.6-3.5 mm; calyx lobes abaxially hairy, 1-1.9 mm, herbaceous to the margin or scarious in a marginal band 0.2-0.3 mm wide; petals deciduous, 3.2-5.3 mm; stamens free, 49 to 73 per flower; filaments red, 17-24 mm; anthers yellow; style 20-26 mm; ovules ca. 100 to 200 per locule. Fruit 3.5-3.8 mm, calyx lobes deciduous; inner distal wall of staminophore without reflexed, free antesepalous triangular processes; seed with obvolute cotyledons. IUCN Red List category. According to IUCN Red List criteria (IUCN, 2001) , the category Data Deficient (DD) is applicable to Melaleuca sabrina. The species does occur in agricultural country, but the present pattern of land use is unlikely to lead to severe degradation of its riverine habitat to the extent that its continued survival is of concern. However, with further field investigations the category Near Threatened (NT) or Vulnerable (VU) may be more appropriate.
Etymology. The specific epithet refers to the Latin name of the river nymph, Sabrina, who according to Celtic mythology was believed to dwell in, and be one with, the Severn River in the United Kingdom. It seems appropriate to me that this riverine species of Melaleuca is given an epithet so strongly associated with the river that presumably prompted the naming of the Australian stream.
Notes. Melaleuca sabrina is an attractive plant in flower. In its morphology it seems to be very closely related to M. paludicola, but it is strikingly distinct in its longer stamens with red filaments. The differences between the two species are given in Etymology. The subspecific epithet is a compound noun in apposition derived from the Greek ''rhodon,'' meaning ''rose'' or ''rose-colored,'' and ''dendron,'' meaning ''tree,'' in reference to the staminal filament color and habit of the plant.
Note. This species is distinguished from the more common, multi-stemmed form of Melaleuca viminalis on the basis of its habit. Forming a single-stemmed, large tree, it is a remarkable plant, and it is speculated that this may represent an ancestral morph of the species, i.e., the common, multi-stemmed rheophyte, M. viminalis subsp. viminalis. It is anticipated that this plant may be useful as a tree for urban parks and street plantings in suitable climates, and its potential as a plantation tree for timber needs consideration also.
A Melaleuca williamsii Craven subsp. williamsii lamina foliari sericea vel velutina et cotyledonibus concavoconvexis differt.
Shrub to 3.5 m tall; bark flaking or peeling away; branchlets hairy or glabrous, pubescent. Leaves alternate, 18-51 3 4-9 mm, 4.2-7.83 as long as wide; blade sericeous to velutinous or glabrous, narrowly elliptic, elliptic, or narrowly obovate, in Distribution, ecology, and phenology. This taxon occurs in the Gibraltar Range-Point Lookout District of New South Wales, Australia. It has been recorded to occur in scrub and heath on extensive trachyte outcrops, in a creek bed in dry sclerophyll forest, and on wet heathy flats on granite. Melaleuca williamsii subsp. synoriensis flowers in November and December.
IUCN Red List category. According to IUCN Red List criteria (IUCN, 2001) , the category Vulnerable (VU) is applicable to this plant, as it is known only from the Gibraltar Range-Point Lookout District of New South Wales. As with many similarly localized species, further field investigations are required to assess population size and other factors.
Etymology. The subspecific epithet refers to the distribution of this taxon on the edge of the Northern Tablelands (from the Greek ''synoria,'' meaning ''borderland'').
Notes. The differences between this taxon and subspecies williamsii and fletcheri are given in Table 2 .
